Background: Most lung cancer patients are diagnosed after the onset of symptoms.
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| INTRODUCTION
Lung cancer is the most common cancer and the leading cause of cancer mortality worldwide, accounting for more than 2.0 million newly diagnosed cancer cases and 1.7 million cancerrelated deaths each year. 1 Evidence from large populationbased studies for these numbers may be delayed in diagnosis. 2, 3 Although approximately 10 percent of lung cancers in asymptomatic patients are detected on chest radiographs, several studies have suggested that most cancer patients are diagnosed after receiving regular check-ups with the onset of cancer symptoms. [4] [5] [6] [7] Persistent cough and dyspnea were reported as indicators of lung cancer from studies on the diagnosis of lung cancer. 8, 9 In addition, patients with lung cancer commonly experience multiple symptoms for many months before seeking health care, including nonspecific systemic symptoms of loss of weight, loss of appetite and fatigue, or direct symptoms and physical signs caused by the primary tumor or intrathoracic or extrathoracic spread such as cough, chest pain, hemoptysis, Horner syndrome, enlarged lymph nodes, subcutaneous nodules, and facial swelling. [10] [11] [12] However, low awareness of cancer symptoms may contribute to the delay in seeing a doctor, which leads to the diagnosis of late-stage disease and poor cancer survival outcomes. 2, 13 There was a better 5-year-survival rate for asymptomatic patients (18%) than for those with symptoms caused by the primary tumor (12%). 12 Additionally, those with nonspecific symptoms had a 5-year-survival rate of 6%, and those with symptoms indicating metastatic disease had the worst survival rate, with none alive at 5 years. However, data from the national campaign in England showed that there was a 3.1% increase (P < 0.001) in the proportion of nonsmall cell lung cancer (NSCLC) diagnosed at stage I and squamous carcinoma and stage III disease were more likely to present with chronic cough (P < 0.0001) and sputum with blood (P < 0.0001) than patients with other pathological types and clinical stages, respectively. Metastases pain (P < 0.0001) and neck and supraclavicular lymphadenectasis (P = 0.0006) were more likely to occur in patients with nonsquamous carcinoma than in patients with other carcinomas.
Additionally, patients with stage IV disease had a higher percentage of chest pain, shortness of breath, dyspnea, weight loss, and fatigue than patients with other stages of disease. In multivariable logistic analyses, compared with patients with adenocarcinoma, patients with squamous carcinoma were more likely to experience symp- a 2.3% increase (P < 0.001) in resections for NSCLC patients after raising public awareness about lung cancer symptoms. 14 The results suggest that a sustained increase in resection surgeries may improve long-term survival, especially in combination with raising public awareness of cancer symptoms and encouraging people with symptoms to visit the hospital. Although, some studies have shown that the majority of patients with advanced lung cancer experience some symptoms, including lung-specific (cough, dyspnea, and chest pain) and systemic (appetite loss and fatigue) symptoms. 10, 11, 15, 16 Some of the above symptoms, such as loss of appetite, weight loss, fatigue, fever or flu presentations, increase the risk of a lung cancer diagnosis. 17 However, whether lung cancer symptoms are independently associated with the diagnosis of lung cancer is unknown, especially in terms of the pathological type and stage of the disease at diagnosis. 18 The present study aimed to examine the symptoms and physical signs of lung cancer patients and determine whether these lung cancer symptoms and physical signs were independently associated with diagnosis; this was a hospital-based multicenter 10-year retrospective clinical epidemiological study from 2005 to 2014 focusing on primary lung cancer in mainland China. NSCLC is a major type of lung cancer and accounts for approximately 85% of all lung cancers. 19 Therefore, this study focused on NSCLC.
| MATERIALS AND METHODS

| Study design and study sites
We conducted a hospital-based multicenter 10-year retrospective study of randomly selected pathology or cytologyconfirmed primary lung cancer cases from 2005 to 2014 via a medical chart review. The study was part of the Cancer Screening Program in Urban China (CanSPUC), which was supported by the central government.
The details of the hospital selection and case sampling methods have been described previously. 20, 21 To ensure that 
| Data collection
The details of the designed case report form (CRF) and data collection process have also been described previously. 18, 19 The CRF was designed into an initial questionnaire by experts, and the CRF was revised repeatedly into a formal final questionnaire through several rounds of discussion and presurveys. The CRF was used to collect information on the enrolled patients, including the general information, demographic characteristics, symptoms, physical signs, the Eastern Cooperative Oncology Group (ECOG) performance scale (PS), pathological type, and stage determined by the American Joint Commission on Cancer (AJCC) seventh edition stage for lung cancer). All data were abstracted manually or exported by batch from the medical record system. To improve the data quality, we conducted three levels of organized protocol trainings including the national, provincial, and hospital level for local interviewers, who were clinical doctors or postgraduates with well-trained health professionals over a period of 2 years in lung cancer, or staffs from department of medical record or cancer prevention with requirements of an educational background of clinical medicine or public health in lung cancer. In the process of data collection, the interviewers firstly screened the medical record in local hospitals and recorded whether to include one case according to the above inclusion criteria into a designed form (including age at diagnosis, gender, date at diagnosis, diagnostic information [pathological type and clinical stage], and other essential information). The criteria for excluded cases were indicated and an identity number was assigned for each eligible case, then completed information was extracted. All the variables were double-entered into computer-based database (EpiData 3.1) for consistency by two local well-trained clerks, and then were sent to National Program Office for the missing value confirmation and logic check using coded programs in the SAS software. After several rounds of the above procedure, confirmed data were included for analysis. The following symptoms and physical signs were present before the cancer diagnosis. The symptoms included pain in the waist/shoulder/back, chronic cough, sputum with blood, shortness of breath, chest pain, dyspnea, recurrent bronchitis/pneumonia, 
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| Data processing
According to the differences in BMI across the Chinese population, the categories in our study were classified by BMI according to the Chinese adult BMI classification made by the China Obesity Task Force. 22 Namely, patients with BMIs <18.5 kg/m 2 were low weight, 18.5-23.9 kg/m 2 were normal weight, 24.0-27.9 kg/m 2 were overweight, and BMI ≥28.0 kg/m 2 were obese in the present study. According to several economic indictors, 20 the Anhui Province, Yunnan Province, Gansu Province, and Guangxi Autonomous Region were divided into the less-developed region. The Liaoning, Zhejiang, Hunan, and Shanxi Provinces were divided into the well-developed region to represent Northeast, North, South, and East China. According to the differences in education level, patients with a primary school education or below were defined as low education, those with a middle school and high school education were defined as middle education, and those with a college degree or above were defined as high education.
| Statistical analysis
The baseline characteristics are described as frequencies and percentages for categorical variables and as means and standard deviations for continuous variables. Differences in categorical data between patients with and without symptoms and physical signs were compared with the chi-square test or Fisher's exact test. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated using multivariate unconditional logistic regressions to describe associations between the symptoms and physical signs of lung cancer and age, sex, smoking history, drinking history, BMI, socioeconomic status, education level, disease stage at diagnosis, and pathological type of disease. For all analyses, the statistical software SAS version 9.4 was used. A P value < 0.05 was considered significant. Table 1 , we found that there were significant differences between patients with and without symptoms in relation to age (P = 0.0042), sex (P < 0.0001), smoking history (P < 0.0001), drinking history (P < 0.0001), BMI (P < 0.0001), socioeconomic status (P = 0.0003), education level (P < 0.0001), pathological type (P < 0.0001), and disease stage (P < 0.0001). Significant differences between patients with and without physical signs were also observed in relation to age (P = 0.0050), smoking history (P < 0.0001), drinking history (P < 0.0001), BMI (P = 0.0030), socioeconomic status (P < 0.0001), education level (P < 0.0001), pathological type (P < 0.0001), and disease stage (P < 0.0001).
| RESULTS
| Patient characteristics
| The outcomes of patients with symptoms and physical signs of lung cancer
The outcomes of patients with symptoms and physical signs of lung cancer are listed in Figure 1 . experience any symptoms and physical signs, and the proportion of symptoms seemed to be higher than the proportion of physical signs. The incidence of the symptoms and physical signs of lung cancer were analyzed for the years 2005-2014, which yielded a line chart, as seen in Figure  2 . The Figure 2 shows that the incidence of the symptoms and physical signs of lung cancer presented a downward tendency year by year.
| Association between the selected risk factors and the symptoms and physical signs of NSCLC in China
The results of the analysis on the relationship between risk factors and the symptoms and physical signs of lung cancer are listed in 
| Symptoms and physical signs of lung cancer in the distribution of risk factors for NSCLC in China
The detailed symptoms and physical signs of lung cancer in the distribution of pathological type and disease stage are listed in Tables 3 and 4 , respectively. The data showed that patients with chronic cough (P < 0.0001), sputum with blood (P < 0.0001), hoarseness (P = 0.0071), weight loss (P = 0.0104), fatigue (P = 0.0243), and fever (P = 0.0007) were more likely to have squamous carcinoma than nonsquamous carcinoma. While the symptoms of metastases pain (P < 0.0001), dizziness (P = 0.0472), and neck and supraclavicular lymphadenectasis (P = 0.0006) were more likely to occur in patients with nonsquamous carcinoma than patients with other carcinomas. Additionally, patients with chronic cough were significantly more likely to have stage III disease (P < 0.0001) than diseases of other stages. Patients with stage IV disease had a higher percentage of chest pain (P < 0.0001), shortness breath (P < 0.0001), dyspnea (P = 0.0003), metastases pain (P < 0.0001), weight loss (P < 0.0001), fatigue (P < 0.0001), neck and supraclavicular lymphadenectasis (P < 0.0001), lymphadenectasis in other locations (P < 0.0001), subcutaneous nodules (P < 0.0001), facial swelling (P = 0.0187), and abnormal breath sounds (P < 0.0001) than patients with disease of other stages. Additionally, patients with early-stage disease had a better ECOG PS in than those with advancedstage disease.
| DISCUSSION
In this hospital-based multicenter 10 years (2005 to 2014) retrospective clinical epidemiological study for primary lung cancer in mainland China, 6398 NSCLC patients were included to explicitly provide quantitative information about their symptoms and physical signs; this study included Chinese NSCLC patients to determine whether any relationships existed between the pathological type and disease stage the presence of lung cancer symptoms. This analysis showed that the most common symptoms and physical signs of lung cancer were chronic cough (65.0%), sputum with blood (33.0%), chest pain (17.9%), shortness of breath (17.0%), neck and supraclavicular lymphadenectasis (9.8%), weight loss (8.3%), metastases pain (5.9%), fatigue (4.8%), fever (4.3%), and dyspnea (4.2%). Early studies reported that 60%-70% of the patients ultimately diagnosed with pulmonary cancer presented with one or more local symptoms (cough, dyspnea, or chest pain), and 41% had general symptoms (fever, weight loss, or tiredness). 10 An English study reported similar results that the most common symptoms were cough (56.2%), fatigue or tiredness (45.1%), breathlessness (41.2%), chest/shoulder pain (35.3%), and coughing up blood (21.6%). 23 Although the incidence of general symptoms was relatively low in our study, we found that, in keeping with the above studies, the local symptoms of chronic cough, sputum with blood, and chest pain were the main symptoms for lung cancer patients. These findings indicated that the above symptoms might be signs of lung cancer. An important advantage of this study is the information on the relationships between the symptoms and physical signs of lung cancer and the pathological type and disease stage of NSCLC. A previous study suggested that some symptoms, such as loss of appetite, weight loss, fatigue, and fever/flu presentations, were associated with a high-lung cancer risk. 17 Furthermore, some of the presented symptoms, such as jaundice, are likely to represent advanced colorectal cancer. 24 A study based on the general population indicated that the incidences of these symptoms were not associated with disease stage. 25 However, few studies have reported the relationship between the symptoms and physical signs of lung cancer and the stage of cancer, particularly for lung cancer. In our study, the incidence of symptoms and physical signs was higher in patients with advanced-stage disease than in those with . Additionally, patients with squamous carcinoma were perhaps less likely to present symptoms of chronic cough, sputum with blood, hoarseness, and fever than patients with other carcinomas. This may be because squamous cell lung cancer is a common central disease, which leads to lung-specific symptoms. We look forward to further prospective cohort studies to explore the results. Notably, the incidence of the symptoms and physical signs of lung cancer presented a downward tendency year by year. Studies have verified that surgical resection remains a major intervention that can improve long-term survival for patients with early-stage lung cancer, 23, 26 and evidence has indicated that high resection rates were associated with a reduced risk of death in a population-based study. 27 There was a 3.1% increase (P < 0.001) in the proportion of NSCLC diagnosed at stage I and a 2.3% increase (P < 0.001) in the number of resections for NSCLC after raising public awareness of lung cancer symptoms in an English study. 14 Our results indicate that a higher number of people were diagnosed with NSCLC after undergoing a health examination than only relying on the onset of symptoms year by year. Unfortunately, most patients were still diagnosed at relatively advanced stages (stage III or IV), and nearly 30% of patients were stage IV.
In the previous findings reported in other studies, 25, 28 women generally reported more symptoms than men. However, in our study, we observed that men were more likely to report symptoms than women. The reason for this result might be that more than 70% of the participants were male, which led to an opposite result. Moreover, in multivariable logistic analyses, having a low body weight, being a smoker and being a drinker were significantly associated with a high probability of developing symptoms. Being young, having a low body weight and being a smoker were associated with a high probability that the participants had physical signs. In this study, a low education level was found to be associated with a high incidence of the symptoms and physical signs of lung cancer. Patients with advanced-stage disease were more likely to experience symptoms and physical signs than patients with early-stage disease. There is evidence that a low educational level was associated with a high risk of being diagnosed with advanced stage lung cancer. Patients with a high education level were less likely to have stage IV lung cancer than those in the illiterate group (OR = 0.52, 0.63, 0.71, and 0.64 for the primary school, middle school, high school, college degree, or above subgroups, respectively). 20 The findings suggest that patients in the most socioeconomically deprived areas might be correlated with a higher risk of advanced-stage lung cancer, and a high educational level might be associated with a low risk of being diagnosed with advanced-stage disease for both men and women. In addition, patients with a low educational level or low income were found to be less likely to seek medical advice or undergo treatment for the onset of symptoms than patients with a high education level or high income. 29 One explanation is that patients with a low level of education also have a low awareness of the cancer symptoms, which leads to delays in seeing a doctor and contributes to the late stage at diagnosis. Another possible explanatory factor, which is in line with the report from India, is that financial constraint was reported as the main reason for not promptly seeking help, even for patients who suspected cancer. 30 Interestingly, we found that patients from high-income regions were likely to report symptoms, but not physical signs. Perhaps patients with high incomes have financial support and are thus likely to seek help promptly when they develop symptoms. There are some limitations in our study that should be considered when interpreting our results. First, we used hospitalbased data, and the patients from the leading public cancer hospital of each province may not represent the entire population of that area. The data were collected with surveys rather than with random probability sampling, which could have made the sample less representative. Second, all included participants were diagnosed with lung cancer, and thus, there is no comparison between NSCLC patients and controls. Third, patients without available information about their symptoms, physical signs, pathological subtype, and disease stage were excluded from this analysis, which inevitably led to bias.
In summary, the symptoms and physical signs of lung cancer were associated with the pathological and clinical stage of NSCLC at diagnosis. Patients were perhaps likely to T A B L E 4 (Continued) be diagnosed with advanced-stage disease when they experienced symptoms or physical signs, and patients with squamous carcinoma were more likely to develop symptoms, but not physical signs, than patients with adenocarcinoma. Further prospective cohort studies are needed to explore these results.
